The gravity anomaly maximum is displaced into the volcanic arc in this subduction regime, where it is normally less than 150 regal. If some weaknesses are present in the overriding plate, tensional stresses result in a failure of the lithosphere at these locations and the broken lithosphere segment (the arc plate) starts to move counter to the subduction plate. The arc plate slides along the underthrusting plate's surface without loss of contact and causes back arc opening. Hydrostatic suction prevents the plates from being separated. This effect is caused by the peculiarity of a mechanical system whereby a low-viscosity asthenosphere and a plastic lithosphere which effective yield limit is considerably lower than the hydrostatic stresses in the plate. If the overriding lithosphere is not weakened enough to fail under the existing tension, then the hanging slab breaks down under its own weight when it reaches a specific length. Both interacting plates undergo isostatic recovery in this case, and the whole cycle is repeated again. The hydrostatic suction effect also provides back arc tension under other conditions, such as when asthenospheric flow forces the subducted plate to move away from the island arc.
INTRODUCTION
Physical modeling of the lithosphere subduction under horizontal compression has been carried out by Shemenda [1979 Shemenda [ , 1981 Shemenda [ , 1989a Shemenda [ , b,c, 1992 . The experiments were conducted with a two-layer upper mantle model which included an elastico-plastic lithosphere and a low-viscosity liquid asthenosphere. The driving mechanism was a piston moving in the horizontal direction acting on the end of the "lithosphere." Densities of the lithosphere Pl and the asthenosphere Pa were asstimed to be equal. Tlfis assumption, however, is true only as a first approximation. In fact, Pl may be less than or greater than PaThe lithospheric density depends on many factors, the "thermal" age being the most importreit one [Oxburgh and Parmentier, 1977; Oxburgh and Turcotte, 1976; England and Wortel, 1980] . The greater the age of tile lithosphere (i.e., the colder and thicker it is), the higher its average density Pl' Esthnates of the Uyeda, 1984; Tullis, 1972; Doglioni, 1991 ] . (The causes of back arc extensional tectonics might also have a purely kinematic origin [Taylor and Karner, 1983; Uyeda, 1984] , but this is outside the scope of the present paper). Both these mechanisms result in a tendency for the plates in the subduction zone to be separated. However, the answer as to why the sinking subducting lithosphere is not separated from the overriding plate but instead pulls the island arc (tile arc plate) oceanward has not been found. The effect of hydrostatic suction between plates has been shown by the experiments presented here to be responsible for this phenomenon. The effect is investigated both experimentally and analytically. It should be noted that the Parameter values for the prototype (nature) and the model satisfying (1) are assumed to be the following [Shemenda, 1984a [Shemenda, , 1992 . For the original (prototype), c% ø= 2.6 x 108 Pa, E ø = 1.7 x 1010Pa, H ø=6 x 104m, pa ø=3.3 x 103kg/m 3, andAp ø=0 A decrease in lithosphere density Pl, when Pa is held constant, causes the subducted plate to float up beginning from the stage when this plate reaches a specific length. Also, the frontal arc elevation becomes larger. The lower the Pl value (i.e., the greater tile value of IApl), the earlier the "Benioff zone" begins to rise and the higher the elevation of the "frontal arc" is. This is demonstrated in the next two experiments. Experiment 2. Here Ap m = -0.14 x 103 kg/m 3. Tile buoyancy force is so large in this experiment that the subducted plate begins to rise practically at once (Figtire 3). After some development the subduction (or, more exactly, undertlu'usting) stops, and all of the deformation is concentrated in the intraplate regions, mostly within the subducting plate (Figures 3c-3e) . This plate in turn experiences plastic compression and flexural buckling. The deformation then localizes in the sag behind the outer rise resulting in "lithosphere" failure and the initiation of a new subduction zone (Figtires 3c-3e The second mechanism for weakening is induced convection in the mantle wedge between the subducted and overriding plates. [Forsyth, 1975] , and the "Rocas Verdes" basin of southern Chile [Dalziel, 1981] are examples of back arc lithosphere failure (Figure 12c) . Similarly, the Japanese islands were rifted from Eurasia in the Miocene, perhaps also due to lithosphere failure behind an active arc [Kropotkin, 1972] . A third variant, the separation of the subducting and overriding plates (Figure 12b 
Relationship of the Back Arc Regime to Relief and the Gravity Field in Subduction Zones
A subduction zone is shown schematically in Figure 1 
Jumps of the Subduction Zone and Closing of Back Arc Basins
Periods of tension in the overtlu-usting plate are characterized by rifting and spreading in the back arc area, while compression stages are characterized by thrusting. Compression becomes especially great in collisional enviromnents causing the young back arc lithosphere to fail, the subduction zone to jump to that location and the marginal sea to close in a new subduction zone. This occurs when a passive continental margin or some quite extensive topographic rise arrives at the subduction zone.
Evidence for the closing of marginal seas can be recognized in many fold belts [Kovalev, 1985; Koltypin, 1991] . One of the restilts of modeling such a process is presented below. We thus suppose that subduction zones can jump to the area behind the volcanic arc (rifling usually develops at the same locations under the extensional regime). One more site where the deformation can localize under high compression and to where a subduction zone can jump if the overriding plate is not weakened enough, is the zone within the subducting plate right behind the outer rise (see Figtire 3).
Vertical Movements in Subduction Zones
The modeling shows that a change of subduction mode and consequently of the back arc regime is clearly reflected in vertical nonisostatic displacements of the arc plate, the mnplitude of which, in the model, is less than 1 •mn (in nature less than 2.6 km). • depth of the oceanic lithosphere equilibrium level with respect to that of the continental lithosphere. friction between plates. lithosphere shear yield limit.
